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Table 1 Basic information of Rhododendron species sequenced in the present study and characteristics of RAD data including

clean reads, clean base, depth, coverage percentage as well as mapping percentage to the whole genome of R. delavayi
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Sample %ﬁ’/& PrRILR Fﬁﬁ ﬁf[ﬁﬂ[éﬂ Clean Clean /4% Coverage Mapping
D Spacies Subgenus Section/Subsection reads base/Mb Depth 7o percent/%
1 4 AL RS B S Y HERAL RS L - KILAL Y2 3.06 422.50 6.87 7.92 88.92
2 HAEALRY FERS W= FERYZH - = A6AE RS 2.95 408.91 6.37 6.67 89.16
3 54 1 kL RS g g LR A HERFL RS - 2 H AL S I 2 3.41 470.15 7.62 8.68 97.20
6 RALFLRY AR A FERYZH — SRVLAL RS W20 2.37 323.77 4.25 8.52 91.49
8 A Y W At B8 R HERAL AL — AR AL B2 1.73 236.22 3.59 8.49 89.65
10 HEFRY fEs NN A HERALRSZH - BRAGAL B 2H 2.03 282.00 6.07 4.54 71.97
11 AR HARAE T R KA 1.63 224.91 4.03 5.72 84.58
12 M2 RS o I A B I S TaN: L 1.90 260. 56 3.88 7.69 91.65
13 (SYgan=1] FERS & FERGZH - A K W2 1.80 249.42 4.29 5.94 86.43
14 A UHERS fEs NN A HRAL G ZH - AR AL Y I 2H 1.43 196. 60 3.78 6.50 86. 60
16 A1 -k B g g un: LN AT HERFL RS - 2 H AL RS 2 3.51 485.10 6.23 10.33 92.51
17 FE4HERY Y& FERY T JE — )1 P AL A . 2H 2.67 368. 33 4.82 6.07 70.37
18 RN H LS JE WAL ASZH - P AY T 20 2.21 304.54 4.38 8.85 88.95
20 HH AL RS SR AL RS JE TR RSZH — RPRAL RSV 4H 3.09 426.61 5.41 10.43 93. 86
22 HEARY A I WAL RS2 - KBRS 2H 3.16 437.55 5.22 11.22 92.95
23 & 78 = B IV R AL 1.45 198.02 3.90 5.22 87.93
24 IR AR ALRS B SRALRY S HERAL RS ZH — AR AL Y I 2H 2.26 312.03 5.04 8.39 93.87
25 AN (i i A Wk RS2 - KBRS 2 2.83 391.97 3.24 6.27 36.78
26 RS ARG el 217 )& el 2120 1.90 260.77 4.27 6.86 91.34
28 T AL Y HERAT B R H AL R LH - BRAGAT BY 7 2H 2.63 362.67 5.25 9.21 93.23
32 BACKERY (e NN HERAL RS ZH - AR AL Y 2H 1.29 176.32 3.58 6.41 89.77
34 KEEERS g g un: LR AT HERFL RS - = E AL RS2 2.31 319.98 5.25 8.78 98.90
36 KACKLRY RS FRESLH - =AEAEES L 2.74 375.05 4.48 8.97 87.99
37 Foi-E RS e NN WL S ZH — HO L BT 2 4.30 595.98 8.40 9.74 95.11
38 KHFFLIALRS  H AR s 3 N ) A W N ) 4.78 657.59 9.31 9.83 96.22
39 FAALRY HGRALRY Y R WERALRS AL - AR ALRS I 4 3.54 488.29 6.64 9.45 91.66
42 - B B B At B 21 4.52 624.53 7.30 9.31 90. 66
44 K IEFERY H LB JE HERAL AL — BRAGAT B 2H 2.46 339.53 4.34 8.12 72.04
45 HAAEALRY FERS & LAY - A RAE W 4 3.13 428.51 7.29 5.93 85.79
47 FEBALAY S f& FERYA - —AEAERS WA 1.28 174.94 3.42 5.59 92.45
48 SN FERS R FERYAL - = AEAE RS AL 2.42 333.56 5.92 6.05 93.51
50 A AL A ot NN A WAL LH - B AL RS 2 2.79 384.11 7.03 7.62 96.35
51 R YT AL B g3 LR A WAL RS - AR A RS 20 1.58 218.87 4.28 7.13 96.37
52 g % At B HARAT BV R HER AL RS L - KERAL RS2 2.25 308.59 4.96 8.23 92.31
53 DU 1AL B Bt S R WERAE AL — 2 A RS T 2 3.57 490. 86 6.93 9.50 93.46
56 FRAEAL Y FLRS W8 FLRGEH - A LW 2H 2.55 353.77 6.11 5.74 85.54
57 IR AL Y FERS W& FERS A - SRR AL BS W21 1.20 164. 87 3.97 4.55 89.70
58 L RS AL: Y A Y HER AL RS L - KIRAL RS 4 1.86 258.13 5.19 6.90 95.38
59 5] % AL AY FERS & FERYZH - =A6AERS A 4.44 615.93 6.96 8.93 85.49
60 LS| AR A FEAYZH - BRI 1.19 165.24 3.67 5.01 88. 44
61 iR A=A FERYZH - =AEAt RS20 2.60 361.13 4.77 8.05 88.90
62 KEHEY FERS W& A4 - =FEAEES 4 3.75 519.61 5.82 9.90 90. 88
63 BN IR AL RS (e NN A WAL AH - B AL RS 2 1.91 265.56 4.21 7.22 79.40
64 TEL BRIk AL B FLAS 8 FLRYA - A RAE W A 5.21 719.36 7.88 9.72 91.48
65 KRS L Y R WAL S — 2 A A I 20 2.30 316.30 5.04 8.73 96.48
66 TR IEAL Y B A S T ) A B 26 7.40 1017.40 14.04 7.66 94.16
67 KEEIWUAL Y FLRS W8 FLRGEH - AL 2H 2.69 369. 45 6.91 5.65 90.32
68 = bAkRY AR A FERSZ - A B4 2.18 301.42 5.26 6.05 94.15
69 M- A L Y R WERAL RS AL — BEERALAY I 41 3.84 528.20 7.61 9.64 95.67
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70 W TR AR LhARTE R LhARTEA 1.47 202. 87 4.12 5.42 88.56
71 EAN = AN FERS W& KRS L — 2 @ AL G2 4.40 609. 12 6.82 9.71 92.83
72 I A I HERFL YA - AR AL BS AL 1.25 171.74 3.48 6. 80 95.18
73 E AR RY e SN H AL RS - B AL Y 2H 2.31 319.85 4.01 11.13 94.64
78 L SRS SR LAY R WAL RS - B AL RS 21 1.97 273.04 4.79 7.67 93.37
79 K BALAY figs YN HERALRSAL - RSB ALAS 41 2.28 316.73 4.62 7.80 78.77
80 IIEHEAY FERS R A4 - =FEAES A 2.89 397.33 4.70 9.58 92.67
81 EAALRY LARAE )& KA 1.71 236.57 4.93 5.10 86.94
84 Z WAL RY AR A FLASZH - =AEAL RS 20 2.10 290.23 4.70 6.02 78.95
85 BHRAERY it NN A WAL S — 2 A A I 20 2.49 341.82 4.90 9.42 94.10
86 JREERY H At Y R HERAL AL — AR AL B 2 2.93 404.22 5.55 8.78 83.92
88 U AL B ALY S WAL RS A - = ER AL BY T 4H 3.10 428.02 7.11 7.95 91.21
89 WAL RY it g LN HERFL RS - BRERAL S A 1.13 155.92 3.39 6.50 96.98
90 Gl RY g g i LR A W RS A — AR A B S 4 1.81 248.51 3.88 8.57 92.54
91 AW N B At Y R R0 3 WL ) A W W= L 1.83 250. 89 3.44 7.52 72.58
92 KBRELRY (ot NN A W kLR - AR A RS 2 2.89 397.34 5.17 9.85 89.14
93 PRI AR W G Y R WAL S — 2 B A I 20 3.59 496. 44 6.88 9.74 93.55
94 AR A S I HERAL AL — AR AL BY 2 3.34 458.72 5.76 10.07 87.93
95 RS FE RS I & AL S 2H 2.29 317.74 5.50 6.59 92.98
96 A ARG it AL B ST WAEAL B 2H 4.84 670.27 11.18 6.60 92.44
97 KAEHLAY HARAE T R KA 1.15 156.79 3.52 4.85 88.61
98 JRELAE R AL RS R RET AL RS2 4.13 566.53 7.21 8.25 89.00
99 W BE LAY fEs NN A HERAL RS ZH - B MRAL Y2 4.30 596. 80 9.14 8.61 91.00
100 [ 3% A A5 HEALAY Y R WAL RS - ARE ARG W20 2.09 289.82 4.74 8.18 92.27
102 KRG g g un: LN A WAL - = H AL RS A 2.40 331.56 4.69 9.18 90.29
103 KEAEY H AL RS R HERAL AL - AREAL RS2 3.49 479.40 6.25 9.42 84.73
104 KEALAS bt NN A HERAL YL - AREAL RS 2H 3.50 485.68 7.46 8.14 86.38
105 KA B ARG W L Y R WEAL RS - A RS WA 2.26 309. 69 4.55 7.80 79.36
106 AL RS L I ) ek RS2 - KA R I 2H 2.11 290. 94 4.48 8. 44 89. 65
107 il R aNiL] WAL RS S WAL RS L - =R AL RS 4H 2.19 298.46 4.14 9.39 90.31
108 K6 5 kLAY LoEe VNN WAL - B EALRY T 2.87 398.01 5.52  10.01 97.07
109 FEXI LR fEs YN WAL S — 2 AL A I 2R 3.08 427.25 4.90 8.82 71.76
110 ol Uk RS gy un: CR A HERFL AL - = B AL RS2 4.61 637.76 9.71 8.48 89. 60
111 I RALAY (ot NN A WKL ESZH — AL BT 2H 2.00 278.63 4.21 6.51 68. 80
112 TR AL Y HEALAY Y R HERALAG AL — HRn AL RS 41 1.78 245.55 1.65 0.99 4.94
113 25 HALRS L E Y R WAL RS A - REALRS WA 3.74 516. 64 7.13 8.23 78.22
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Fig.1 Results from Structure analysis of 85 Rhododendron species based on 3 420 SNPs
(Top: K=2; Middle; K=3; Bottom: K=4).
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Fig.2 Results from PCA analysis of 85 Rhododendron
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Fig.3 Results from phylogenomic analysis of 85 Rhododendron species based on 620 371 SNPs
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Phylogenomic Analysis of 85 Rhododendron Species in China
Based on RAD Sequencing

LI Yun-fei'*? | LI Shi-ming "**, JIN Xin'? , CHENG Shu®>® ,WANG Song-bo"* ,HOU Jun-liang'*",
LIU Jia-jin"*** , DUAN Xiao-xia'**** ,MA Hong’ ,MA Yong-peng® ,ZHANG Geng-yun'’**
(1. BGI Institute of Life Sciences, BGI-Shenzhen, Shenzhen 518083, Guangdong, China; 2. BGI Institute of Applied Agriculture, BGI-Shenzhen,
Shenzhen 518120, Guangdong, China; 3. State Key Laboratory of Agricultural Genomics, BGI-Shenzhen, Shenzhen 518083, Guangdong, China;
4. Key Laboratory of Genomics, Ministry of Agriculture, BGI-Shenzhen, Shenzhen 518120, Guangdong, China; 5. Research Institute of Resources
Insects, Chinese Academy of Forestry, Kunming 650224, Yunnan, China; 6. Yunnan Key Laboratory for Integrative Conservation of Plant

Species with Extremely Small Populations, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, Yunnan, China)

Abstract: [ Objective ] This study aims at examining the application of RAD-seq in classifications of the genus
Rhododendron. [ Method | 85 species of Rhododendron were sequenced using dd-RAD and the basic characteris-
tics data obtained were evaluated. Then, the whole genome sequence of Rh. delavayi were used as the reference
genome and the SNP loci were effectively mapped and obtained. These SNP loci were used to construct the phy-
logenomic relationship among groups employed by ADMIXTURE, PCA, GCTA and FastTree software. [ Result |
On average, 87.52% of reads were mapped to the Rh. delavayi genome and the average coverage to the genome
was 5.21% . After cleaning and filtering these data, a total of 620 371 SNPs were obtained. Preliminary analysis
of these observed SNP loci by ADMIXTURE, PCA and FastTree revealed that the species grouping was corre-
sponding to subgenus division from Floral of China, though different subsections with subgenus were not clearly
differentiated. Moreover, the scale underside leaf was emphasized as the key character to distinguishing subgenus
with genus Rhododendron. [ Conclusion | The study proves the potential application of RAD-seq in classifications
of the large genus Rhododendron and the results will provide insights into resources exploration and utilization of
Rhododendrons in China.

Keywords: RAD-seq; Rhododendron ; SNPs ; resources utilization

AL 5k )



